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$X$ $x*$ $f$ $X$
$\overline{\mathbb{R}}=[-\infty,$ $\infty|$ $f$ $x_{1},$ $x_{2}\in X,$ $\alpha\in(0,1)$
$f((1- \alpha)x_{1}+\alpha x_{2})\leq\max\{f(x_{1}), f(x_{2})\}$
$\alpha\in \mathbb{R}$ $\overline{\mathbb{R}}$ $f$
:
$L(f,$ $,\alpha)=\{x\in X|f(x)$ $\alpha\}$ .
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$f$ $\alpha\in \mathbb{R}$ $L(f, \leq, \alpha)$
$f$ $-f$ $f$
$f$ $f$
$f=k\circ w$ $k\in Q$ $w\in X^{*}$
$Q=$ { $h$ : $\mathbb{R}arrow\overline{\mathbb{R}}$ ; }
1. [5] $f$ $f= \sup_{i\in I}k_{i}\circ w_{i}$ $I$ :
$\{k_{i}\}_{i\in I}\subset Q$ $\{w_{i}\}_{i\in I}\subset X^{*}$
1
[6]
1. [6] $\{(k_{i}, w_{i})|i\in I\}\subset Q\cross X^{*}$ $f$ $f= \sup_{i\in I}k_{i}ow_{i}$
1
$f$ $\{(k_{v}, v)|v\in$ dom$f^{*},$ $k_{v}(t)=t-f^{*}(v),\forall t\in$
$\mathbb{R}\}\subset Q\cross X^{*}$ $f$ $x\in X$
$f(x)=f^{**}(x)= \sup\{(v,x\rangle-f^{*}(v)|v\in$ dom$f^{*}$ } $= \sup_{v\in domf^{*}}k_{v}(\langle v, x\rangle)$ ,
$h^{-1}$ $h\in Q$
hypo-epi-inverse :
$h^{-1}(a)= \inf\{b\in \mathbb{R}|a<h(b)\}=\sup\{b\in \mathbb{R}|h(b)\leq a\}$ .
$h$ hypo-epi-inverse ([5]).
$h$ $hyp\sim epi$-inverse $h^{-1}$
$X$ $A$ evenly convex $A$
$f$ evenly quasiconvex $\alpha\in \mathbb{R}$
$L(f, \leq, \alpha)$ evenly convex $f$ evenly quasiaffine $f$
evenly quasiconvex [5] Penot, Volle evenly
quasiaffine
2.
(i) $f$ : evenly quasiaffine,
(ii) $f=kow$ $k\in G$ $w\in X^{*}$
$G=\{h$ : $\mathbb{R}arrow\overline{\mathbb{R}}|h$ : $\}$
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3(X) $= \{\sup_{1\in I}k_{i}ow_{i}|\{(k_{\dot{\iota}}, w_{i})|i\in I\}\subset G_{R}\cross X^{*}$ , co$\{w_{i}|i\in I\}$ : $\}$ .
$G_{R}=\{h$ : $\mathbb{R}arrow \mathbb{R}|h$ : $\}$
$f= \sup_{i\in I}k_{i}ow_{i},$ $\{(k_{1}, w_{i})|i\in I\}\subset G_{R}\cross X^{*}$
(1) $I$ :




3. [8] $f,$ $g$ (X) $f= \sup kow$ ,
$f$ $f\geq-g$ $0\not\in B=$ co $\bigcup_{\lambda\in R}\{x-y|f(x)<\lambda,g(y)<-\lambda\}$
$f\geq K\geq-g$ evenly quasiaffine $K$
3
(1)
$0 \not\in B=co\bigcup_{\lambda\in R}\{x-y|f(x)<\lambda, g(y)<-\lambda\}$
(1)
4. $f$ $A\subset X$ $\alpha=\inf_{x\in A}f(x)\in \mathbb{R}$ $f$
$\delta_{A}-\alpha$ (1)
4 [8] Theorem 2
5. $f,$ $g$ $f\geq-g$ $f$ $g$
(1)
Proof. $0\in B$ $B$ $m\in N,$ $\lambda_{1},$ $\cdots,$ $\lambda_{m}\in \mathbb{R},$ $\beta_{1},$ $\cdots,$ $\beta_{m}\geq 0$ ,













6. $X$ $y\in X,$ $\beta>0,$ $\gamma\geq\delta>0$ $x\in X$ $f$ ,
$gXarrow \mathbb{R}$
$f(x)$ $=$ $\gamma\sqrt{||x\Vert}$ ,
$g(x)$ $=$ $\delta\sqrt{\Vert x-y\Vert}-\beta$ .
$f\geq-g$ $f$ $g$ (1)
Proof. $f,$ $g$
$f\geq-g\Leftrightarrow\delta\cdot\sqrt{\Vert y\Vert}\geq\beta$
$f\geq-g$ $f(O)\geq-g(O)$ $\delta\sqrt{\Vert y\Vert}\geq\beta$
$\delta\sqrt{\Vert y\Vert}\geq\beta$ $x\in X$ $\Vert y\Vert\leq\Vert x\Vert+\Vert y-x\Vert$
$\sqrt{\Vert y\Vert}\leq\sqrt{}\Vert x1+|-:_{x\Vert<\text{ ^{}/}\Vert x\Vert+\sqrt{\Vert x-y\Vert}}$ .
$\gamma\geq\delta>0$
$\beta\leq\delta\sqrt{\Vert y\Vert}\leq\delta\sqrt{\Vert x\Vert}+\delta\sqrt{\Vert x-y\Vert}\leq\gamma\sqrt{\Vert x\Vert}+\delta\sqrt{\Vert x-y\Vert}$.
$f,$ $g,$ $B$
$B= co\bigcup_{\lambda\in(0,\beta)}(B(0,$ $\frac{\lambda^{2}}{\gamma^{2}})-B(y,$ $\frac{(\beta-\lambda)^{2}}{\delta^{2}}))=co\bigcup_{\lambda\in(0,\beta)}(B(-y,$ $\frac{\lambda^{2}}{\gamma^{2}}+\frac{(\beta-\lambda)^{2}}{\delta^{2}}))$ .
185
$B(z, r)=\{x\in X|\Vert z-x\Vert<r\}$ $\frac{\lambda^{2}}{\gamma^{2}}+\frac{(\beta-\lambda)^{2}}{\delta^{2}}$ $\lambda$









$\Leftrightarrow$ $0\not\in B(-y,$ $\frac{\beta^{2}}{\delta^{2}})$
$\Leftrightarrow$ $0\not\in B$ .
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